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Background
In last meeting, a WF on UE demodulation performance for NR SL evolution[1] was agreed. In this contribution, we provide our views on the open issues.
1   Discussions
NR sidelink CA scenario
Following agreements were made in last meeting:
	Issue 1-1-1: NR sidelink CA scenario
Agreements (agreed online)
· PSSCH performance requirements - Support
· HARQ buffer test – Not support
· PSCCH decoding capability test – Support
· PSFCH decoding capability test – Support



PSSCH performance requirements
Rel-16 V2X tests only have 2 subchannel allocation, occupying about 10MHz bandwidth, which means there is meaningless to select larger than 10MHz bandwidth for channel bandwidth combination. In other words, if Rel-16 CA test setup was reused, i.e, define requirements for all bandwidth and test the maximum aggregated bandwidth, it’s better to configure full CBW allocation for all channel bandwidth, however, it may not be practical since sidelink transmission is always based on small packet and may exceed the UE capability being discussed in RAN1 “Maximum number of non-overlapping RBs per slot across all carriers the UE can attempt to decode”.  The purpose for PSSCH requirements is to verify whether UE has multiple demodulation branches in CA structure, so it is enough to only test 10MHz+10MHz bandwidth combination with 2 sub-channel allocation and the requirements of Test2 in Table 11.1.2.1.1-2 can be applied to each CC.
Proposal 1: Select 10MHz+10MHz bandwidth combination with 2 sub-channel allocation for PSSCH CA test and apply the requirements of Test2 in Table 11.1.2.1.1-2 to each CC.

PSCCH decoding capability test
RAN1 has made following agreements:
	For the number of PSCCH decodes:
UE can receive Z* floor (NRB,i /10 RBs) PSCCH in a slot on carrier i of the X carriers.
· FFS whether to report Maximum number of  non-overlapping RBs per slot across all carriers the UE can attempt to decode
· UE supports transmitting Y PSFCH resources in a slot over all aggregated SL carriers according to PSFCH procedures


PSCCH decoding capability for CA scenario is introduced by applying that capability in single carrier scenario for each CC. The general test setup of Rel-16 PSCCH decoding capability test can be reused. However, number of PSCCHs to be transmitted for PSCCH decoding capability test is influenced by two capabilities: (1) Maximum number of  non-overlapping RBs per slot across all carriers the UE can attempt to decode and (2) transmitting Y PSFCH resources in a slot over all aggregated SL carriers according to PSFCH procedures since tested UE has to decode PSCCH together with PSSCH and feedback ACK/NACK on PSFCH. Hence, we propose to postpone the detailed test setup and come back after RAN1 finalize the related UE capabilities.
Observation 1: Number of PSCCHs to be transmitted for PSCCH decoding capability test is influenced by two capabilities: (1) Maximum number of  non-overlapping RBs per slot across all carriers the UE can attempt to decode and (2) transmitting Y PSFCH resources in a slot over all aggregated SL carriers according to PSFCH procedures
Proposal 2: Postpone the detailed test setup for PSCCH decoding capability test and come back after RAN1 finalize the related UE capabilities.

PSFCH decoding capability test
RAN1 is still working on PSFCH decoding capability definition:
	UE supports receiving X PSFCH resources in a slot over all aggregated SL carriers
· 1-1) UE is capable of receiving at least one PSFCH resource on each of the aggregated carriers in a slot
Candidate values for X are {FFS}


We can observe that X refers to the total number of PSFCH resources across all CCs and it’s still unclear whether to introduce such capability for individual CC. So we propose to postpone the discussion on test setup and come back after RAN1 finalize this capability definition.
Proposal 3: Postpone the discussion on test setup for PSFCH decoding capability test and come back after RAN1 finalize this capability definition.
Sidelink unlicensed scenario
Whether to introduce PSCCH requirements
RAN4 has agreed to introduce new requirements for PSSCH in SL-U, but FFS for PSCCH. Our understanding is that interlaced RB allocation makes UE change the MMSE filter coefficient of frequency channel estimation not only for PSSCH but also for PSCCH. PSCCH has sparser DMRS in frequency, causing the poorer performance with per RB channel estimation, so it’s necessary to check the performance.
Proposal 4: Introduce the PSCCH requirements with interlaced RB allocation.

Test configurations for PSSCH of SL-U
We have following options for PSSCH test: 
	· Option 1: RAN4 to consider following test configuration for PSSCH requirements definition: (HW)
· Configure 1 PSSCH occasion for each PSSCH
· MCS:16QAM, 0.37
· Propagation: TDLA30-1500
· PSFCH resource period: 4
· MinTimeGap: 3
· PSSCH DMRS pattern: 3 symbols for slot without PSFCH transmission and 2 symbols for slot with PSFCH transmission.
· Option 2: SL-U demodulation performance can reuse the existing SL test parameters as much as possible. (LGE)
· For transmission mode, reuse the existing NR-U transmission model as specified in TS38.101-4 B.5 as much as possible.
Option 3: Existing test parameters and transmission mode from NR-U can be reused. (Nokia)


We support Option 1 with the change from TDLA30-1500 to TDLA30-195, since TDLA30-195 has been agreed in [1]. 
Proposal 5: Consider following configurations for PSSCH test:
Configure 1 PSSCH occasion for each PSSCH
MCS:16QAM, 0.37
Propagation: TDLA30-195
PSFCH resource period: 4
MinTimeGap: 3
PSSCH DMRS pattern: 3 symbols for slot without PSFCH transmission and 2 symbols for slot with PSFCH transmission.

SCI stage 2 configuration
The COT related information in SCI format 2-A is captured as follows:
	If the 'COT sharing flag' field in SCI format 1-A is present and set to '1', all the remaining fields are set as follows:
-	CAPC – 2 bits. Values '00', '01', '10' and '11' correspond to CAPC values '1', '2', '3' and '4' as defined in Table 4.5-1 of [14, TS 37.213], respectively.
-	COT sharing cast type – 2 bits as defined in Table 8.4.1.1-1.
-	COT sharing additional ID – 24 bits. The 16 LSBs provide layer 1 destination ID and the 8 MSBs provide layer 1 source ID, as defined in [6, TS 38.214]. The 8 MSBs are reserved when the COT sharing cast type field is set to '00' or '01'. 222
-	Remaining COT duration –  bits as defined in clause 4.5.3 of [14, TS 37.213], where  is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].


Our understanding is that the COT related information should be added so the total number of information bit is 35+4+24+5=68bits. Considering it has been agreed to use 1 interlace(11RBs) for PSSCH/PSCCH transmission, which means the available REs are very few, we calculate the number of PSSCH REs and SCI stage 2 REs for slot with PSFCH and without PSFCH as follows:
Table 2-1: Available REs for PSSCH and SCI format 2-A
	
	Slot with PSFCH
	Slot without PSFCH

	SCI
	Number of REs for PSSCH
	Number of REs for SCI stage 2
	TB Size
	Number of REs for PSSCH
	Number of Res for SCI stage 2
	TB size

	，=5  (Legacy configuration)   
	192
	624
	240
	582
	624
	848

	，=2     
	558
	258
	808
	948
	258
	1416

	，=2.5 
	498
	318
	704
	888
	318
	1288

	，=3.5     
	378
	438
	504
	768
	438
	1128


We can find that with legacy SCI format 2-A configuration, available REs for PSSCH is very few due to the high overhead of SCI format 2-A, we suspect the feasibility of such small TB size. 
Observation 2: For SL-U, if legacy SCI format 2-A configuration is reused, the overhead for SCI format 2A is very high with the additional bit indicating COT information, which will highly reduce the available REs for PSSCH transmission with 10PRBs, causing very small TBS for PSSCH.
To guarantee the reasonable TB size for PSSCH test, we propose to only consider full symbols allocation and reduce   or  , e.g, Configure ，=2.  We provide our initial simulation results for PSSCH and SCI stage2 for ，=2 in Figure 2-1, we can find SCI stage 2 performance can be guaranteed under such condition.

Figure 2-1: Simulation results for PSSCH and SCI stage2 when ，=2
Proposal 6: RAN4 to consider 68 bits for SCI format 2-A. With the increased SCI format 2-A overhead and reduced RBs for PSSCH transmission, to guarantee the feasible TB size, RAN4 to set    to 2 and only consider full slot allocation.

LBT model 
Regarding the LBT model, we made following options:
	Starting point for LBT model
Way Forward: 
· Option 1: RAN4 to consider following LBT model as starting point. (HW)
· TE performs LBT to initial a COT with  LBT failure probability equaling to 0 (pLBT=1) and share this COT with tested UE
· The start symbol of first slot in each COT is #7
· The COT duration is randomly selected from {2,4,8} slots
· COT information is conveyed in SCI stage 2.
· CPE extension is configured for the first AGC symbol of each SL slot within the COT 
· Tested UE uses the sharing COT to transmit PSFCH by via type 2 channel access
· Option 2: LBT should be modeled in SL-U test. If LBT is agreed, NR-U test parameters can be used as reference. (LGE)
· Test parameters for LBT have LBT failure probability (PLBT) and if LBT failure occurred SL does not transmit for SL transmission period.
· The length of first slot of the SL Tx burst can be from 6 to 12 OFDM symbols except AGC and TxRx switching symbols. Which can be pre-configured by test case scenario.
·  COT duration can be randomly selected from a set. E.g. {2, 4, 6, 7} slots.
· Option 3: RAN4 to discuss whether LBT should be considered for defining SL-U demodulation performance requirements. And if so, whether the model in sub-clause B.5.1 in the specification can be reused.  (Nokia)


One design criteria for NR-U LBT model is to accommodate both LBE and FBE.  FBE must perform LBT periodically regardless the COT duration within two consecutive radio frames, so the parameter “Downlink period” was introduced to simulate the LBT periodicity. However, only LBE is supported for SL-U, applying the NR-U model for SL-U will cause the waste of test time. For example, NR-U model specifies 5ms Downlink period, but it is possible that only 2 slots COT is initiated, so the remaining 8 slots will be wasted and the whole test time will be unnecessarily prolonged.
Observation 3: Applying NR-U transmission model for SL-U test will unnecessarily prolong the test time.
The motivation of proposing option 1 is to follow the LAA transmission model and remove the parameter “Downlink period” so TE can initial the transmission burst immediately after the end of last transmission burst, which conforms to LBE transmission mode.  Based on option1, we propose the following as start point:
	A uniform random variable from [0, 1] is generated.
· If the random variable is less than p which is given per test case, 
· Select the number of slots  randomly from a given set of the number of slots .e.g.{2,4,8} with equal probability as the total length of burst transmission format. Start burst transmission at the end of last slot of previous burst.
· Otherwise, 
· the burst transmission is muted and the muting duration is the same as the number of slots for determined burst format.
· CPE extension should be configured for the first symbol of each SL slot except the first slot within each COT to make the gap between two consecutive slots smaller than 16us
· Start symbol of each slot is symbol #0
· It is noted that the LBT model is designed based on the assumption that tested UE can always perform LBT successfully to transmit PSFCH.



Proposal 7: Use following LBT model for SL-U test as start point:
	A uniform random variable from [0, 1] is generated.
· If the random variable is less than p which is given per test case, 
· Select the number of slots  randomly from a given set of the number of slots .e.g.{2,4,8} with equal probability as the total length of burst transmission format. Start burst transmission at the end of last slot of previous burst.
· Otherwise, 
· the burst transmission is muted and the muting duration is the same as the number of slots for determined burst format.
· CPE extension should be configured for the first symbol of each SL slot except the first slot within each COT to make the gap between two consecutive slots smaller than 16us
· Start symbol of each slot is symbol #0
It is noted that the LBT model is designed based on the assumption that tested UE can always perform LBT successfully to transmit PSFCH.



Test configurations for PSCCH of SL-U
We have following options for PSCCH requirements for SL-U:
	· Option 1: RAN4 to consider the parameters in Table 2-3 and 2-4 for PSCCH requirements definition. (HW)Table 2-3: 
	Parameter
	Unit
	Test 1

	Active cell(s)
	
	None

	PSCCH payloads
	bit
	26

	Sidelink UE 1
	Sidelink Transmissions
	
	PSCCH+PSSCH

	
	Timing offset (Note 1)
	s
	CP/2-12*64*Tc

	
	Frequency offset (Note 2)
	Hz
	+600

	
	Synchronization
	
	GNSS or GNSS-equivalent

	
	Antenna configuration
	
	1x2 Low

	
	PSSCH RMC
	
	TBD

	NOTE 1:	Time offset of transmitted Sidelink UE signal with respect to GNSS reference timing.
NOTE 2:	Frequency offset of transmitted Sidelink UE signal with respect to GNSS reference frequency.
NOTE 3: 	OCC index i for PSCCH DMRS is randomly selected from {0, 1, 2} for each PSCCH transmission.


· Table 2-4: Test parameters
	Test number
	PSCCH Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Propagation condition
	Reference value

	
	
	
	
	Probability of missed PSCCH (%)
	SNR (dB) of PSCCH

	1
	TBD
	20 / 30
	TDLA30-1500
	1
	TBD





We support Option 1 with the change from TDLA30-1500 to TDLA30-195, since TDLA30-195 has been agreed in [1]. 
Proposal 8: Use Option 1 with the change from TDLA30-1500 to TDLA30-195.

PSFCH test
Legacy PSFCH test procedure specifies that tested UE transmits PSSCH to TE firstly, then TE transmits PSFCH to UE and TE counts the number of retransmissions to derive the NACK miss detection probability. The first issue of test setup is that who performs the LBT and initiates the COT, TE or test UE? If RAN4 specifies that tested UE is responsible for initialling COT, that may mix the functional and performance test and COT duration is unpredictable. If TE performs the LBT and initiates the COT,  how to inform tested UE to transmit PSSCH ?
Proposal 9: For PSFCH test, RAN4 to discuss who performs the LBT and initiates the COT, TE or test UE? and further discuss the details of test setup.
2   Conclusion
In this contribution we provide our views on the open issues on sidelink demodulation discussions, the proposals and observations are:
Proposal 1: Select 10MHz+10MHz bandwidth combination with 2 sub-channel allocation for PSSCH CA test and apply the requirements of Test2 in Table 11.1.2.1.1-2 to each CC.
Observation 1: Number of PSCCHs to be transmitted for PSCCH decoding capability test is influenced by two capabilities: (1) Maximum number of  non-overlapping RBs per slot across all carriers the UE can attempt to decode and (2) transmitting Y PSFCH resources in a slot over all aggregated SL carriers according to PSFCH procedures
Proposal 2: Postpone the detailed test setup for PSCCH decoding capability test and come back after RAN1 finalize the related UE capabilities.
Proposal 3: Postpone the discussion on test setup for PSFCH decoding capability test and come back after RAN1 finalize this capability definition.
Proposal 4: Introduce the PSCCH requirements with interlaced RB allocation.
Proposal 5: Consider following configurations for PSSCH test:
Configure 1 PSSCH occasion for each PSSCH
MCS:16QAM, 0.37
Propagation: TDLA30-195
PSFCH resource period: 4
MinTimeGap: 3
PSSCH DMRS pattern: 3 symbols for slot without PSFCH transmission and 2 symbols for slot with PSFCH transmission.
Observation 2: For SL-U, if legacy SCI format 2-A configuration is reused, the overhead for SCI format 2A is very high with the additional bit indicating COT information, which will highly reduce the available REs for PSSCH transmission with 10PRBs, causing very small TBS for PSSCH.
Proposal 6: RAN4 to consider 68 bits for SCI format 2-A. With the increased SCI format 2-A overhead and reduced RBs for PSSCH transmission, to guarantee the feasible TB size, RAN4 to set    to 2 and only consider full slot allocation.
Observation 3: Applying NR-U transmission model for SL-U test will unnecessarily prolong the test time.
Proposal 7: Use following LBT model for SL-U test as start point:
	A uniform random variable from [0, 1] is generated.
· If the random variable is less than p which is given per test case, 
· Select the number of slots  randomly from a given set of the number of slots .e.g.{2,4,8} with equal probability as the total length of burst transmission format. Start burst transmission at the end of last slot of previous burst.
· Otherwise, 
· the burst transmission is muted and the muting duration is the same as the number of slots for determined burst format.
· CPE extension should be configured for the first symbol of each SL slot except the first slot within each COT to make the gap between two consecutive slots smaller than 16us
· Start symbol of each slot is symbol #0
It is noted that the LBT model is designed based on the assumption that tested UE can always perform LBT successfully to transmit PSFCH.


Proposal 8: Use Option 1 with the change from TDLA30-1500 to TDLA30-195.
Proposal 9: For PSFCH test, RAN4 to discuss who performs the LBT and initiates the COT, TE or test UE? and further discuss the details of test setup.
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